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COFFEE MACHINE 

[0001] The present invention relates to a coffee machine of the type explained in 
the preamble of claim 1 . 

[0002] Such a coffee machine is known from EP 862 883 A. The known coffee 
machine belongs to those coffee machines that are able to make and 
dispense at least two different types of coffee beverages, especially coffee 
beverages of the filter coffee type and coffee beverages of the espresso type. 
Apart from the use of preferably different types of coffee beans, these two 
types of coffee beverages differ from one another by a different brewing 
pressure, the coffee beverages of the filter coffee type being prepared under 
atmospheric pressure up to a slight overpressure of up to 1 .5 bar, whereas 
coffee beverages of the espresso type need a higher pressure, i.e. one above 
or even clearly above 1 .5 bar to about 7.5 bar. Beverages of the espresso 
type are only accepted by consumers if they have a very distinct, fine-pored 
and stable foam layer, the so-called "crema". To this end such coffee 
beverage that is brewed at an increased pressure is passed in the known 
coffee machine through a flow path having a reduced cross-section. On the 
other hand, it is convenient for the consumers when both types of coffee 
beverages are discharged through the same tap opening, so that the user 
cannot put the cup or pot under the wrong outlet by mistake. In the known 
coffee machines, this problem is solved by interposing a device into the outlet 
line between brewing means and tap opening, said device reducing the outlet 
cross-section when coffee beverage of the espresso type is brewed, and 
releasing again the full cross-sectional area of the outlet when coffee 
beverage of the filter coffee type is brewed. This device is driven in the known 
coffee machine by a motor which requires additional control efforts. 

[0003] It is the object of the present invention to develop a coffee machine of the 
above-mentioned type such that the control efforts are reduced in a 
constructionally simple way. 

[0004] This object is achieved with the features indicated in claim 1 . 
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[0005] The configuration of the coffee machine according to the invention 

exploits the fact that the different types of coffee beverages are prepared at 
different brewing pressures, and it is ensured that said different brewing 
pressures also act on the throttle means according to the invention. The 
throttle means is thereby actuated by the brewing pressure itself, so that no 
additional motor has to be provided. 

[0006] Advantageous developments of the invention can be gathered from the 
subclaims. 

[0007] Embodiments of the invention are now explained in more detail with 
reference to the drawings, in which: 

[0008] Fig. 1 is a schematic view illustrating the components of a coffee 
machine that are essential for the invention; 

[0009] Fig. 2 is a schematic view showing a first throttle device in section; 

[0010] Fig. 3 shows the throttle device according to Fig. 2 in a second 
position; 

[001 1] Fig. 4 shows a further embodiment of a throttle device in section; 

[0012] Fig. 5 shows a detail of Fig. 4 on an enlarged scale. 

[0013] Fig. 1 is a schematic view illustrating a coffee machine 1 which is capable 
of preparing at least two different types of coffee beverages made at clearly 
different brewing pressures. For instance, it is possible to make a first coffee 
beverage under atmospheric pressure or at a slight overpressure of up to 1 .5 
bar, which yields a coffee beverage of the filter coffee type. A second coffee 
beverage, especially a coffee beverage of the espresso type, is made at an 
increased pressure of more than 1 .5 bar up to 7.5 bar. 

[0014] The coffee machine 1 includes a housing 2 having preferably provided 
thereon two reservoirs 3a and 3b for storing different coffee beans for the 
different types of coffee beverages. The reservoirs 3a, 3b communicate with a 
brewing means 5 via a hopper 4 which is provided with a dosing device (not 
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shown), if necessary. The brewing means 5 may be of the type capable of 
preparing two or even more types of coffee beverages. However, it is also 
possible to provide a separate brewing means for each type of coffee 
beverage. 

[0015] The brewing means 5 is supplied with water via a water line 6 which is 

connected either to a boiler and water tank or, as shown, via a water heater 7 
(boiler or instantaneous water heater) and an inlet 8 to the water mains. 

[001 6] The brewing means 5 issues - via an outlet line 9 shared by the two types 
of coffee beverages - in a joint tap opening 10 below which a vessel, 
represented by a cup 11, can be put. Furthermore, there are selection keys or 
switches (not shown) and a control means via which the user can pre-select 
the desired coffee beverage in the desired amount. 

[0017] A throttle means 12, 1 12 is provided in the outlet line 9 such that it is 
acted upon by the different brewing pressures from the brewing means 5. 

[0018] A first embodiment of such a throttle device 12 is described with reference 
to Figs. 2 and 3. 

[0019] The throttle device 12 has a substantially cylindrical housing 13 with an 
inlet member 26 and a nozzle member 27 with a flow passing therethrough in 
axial direction. To this end an inlet 14 is provided in the inlet member 26 on a 
face of the housing 13 and an outlet 15 in the nozzle member 27 on the 
opposite face of the housing 13 facing the tap opening 10. 

[0020] In the interior of the housing 13, a piston 16 is supported in axially 

displaceable manner, the piston being provided at its side facing the inlet 14 
with a first piston member 16a and at its side facing the outlet 15 with a 
second piston member 16b. The first piston member 16a is substantially cup- 
shaped and is oriented with its opening towards the inlet 14. The surface 17 
facing the inlet 14 forms a piston surface for operating the piston 16. The 
second piston member 16b is essentially shaped as a cylinder and includes a 
flange 18 on which a spring 19 is supported. The spring 19 is supported at its 
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other side on an abutment 20 on the nozzle member 27, the abutment being 
provided near the outlet opening 15. The spring 19 is designed as a motion 
means which presses the piston 16 towards the inlet 14. To this end the 
spring 19 is designed as a helical compression spring. 

[0021] The cup-shaped piston member 16a has at least in some portions an 

outer diameter smaller than the inner diameter of the housing 1 3. Preferably 
axial grooves, or the like, are provided on the outer circumference of the cup- 
shaped piston member 16a for creating a flow path 21 along the outer 
circumference of the cup-shaped piston member 16a, said flow path being 
connected via openings 21 in the piston member 16a to the inlet 14. 

[0022] The outer diameter of the cylindrical piston member 16b is smaller than 
the outer diameter of the cup-shaped piston member 16a, so that on the face 
of the cup-shaped piston member 16a that is facing the outlet 15, a sealing 
surface 22 is formed at the transition to the cylindrical piston member 16b. 
The sealing surface 22 cooperates with a sealing seat 23 which is provided on 
the nozzle member 27 around the outlet 15. The sealing seat 23 is 
accommodated in axial direction in the housing in such a way that the 
cylindrical member 16b of the piston 16 is positioned in every piston position 
at a radial distance within the sealing seat 23. 

[0023] An axial passage 24 which is oriented into the direction of flow and is 

shaped as a through-hole having an area 24a with a larger inner diameter and 
an area 24b with a smaller inner diameter extends through both piston 
members 16a, 16b. The area 24b with the small diameter issues at the side 
facing the outlet 15 from the cylindrical piston member 16b and is formed as a 
nozzle. The area 24a with the larger diameter issues from the piston surface 
17 and defines said surface to the inside. Reference numeral 25 designates 
sealing rings. 

[0024] In the position shown in Fig. 2, the piston 16 is pressed by the spring 19 
acting as a motion means for the piston 16 against a stop at the inlet member 
26. In this position, flow medium, i.e. the appropriate coffee beverage, can 
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pass via the openings 21a in the cup-shaped piston member 16a into the flow 
path 21 and flow from there, past the sealing seat 23, into the distance which 
is provided between the cylindrical piston member 16b and the sealing seat 
23, and in which the spring 19 is accommodated, and then passes into the 
outlet 15. Likewise, flow medium can pass through the permanently open 
passage 24 into the outlet 15, the outlet cross-section in this instance being 
defined by the open cross-sectional area in the region of the sealing seat 23, 
i.e. the annular chamber around the cylindrical piston member 16b and the 
cross-sectional surface of the nozzle-like area 24b of the passage 24. In this 
position, the piston 16 remains stopped as long as the force of spring 19 is not 
overcome. The force of spring 19 is preferably such that the piston 16 remains 
in contact with the abutment 26 as long as the throttle means 12 and the 
piston 15 are subjected to the pressure that reaches the throttle means 12 
during brewing of coffee beverage under low brewing pressure, i.e. coffee 
beverage of the filter coffee type. This pressure is preferably between 
atmospheric pressure and 1 .5 bar. 

[0025] When during brewing of the second type of coffee beverage the pressure 
reaching the throttle mans 12 rises such that the force of spring 19 is 
overcome, the piston 16 is pressed into the position shown in Fig. 3 towards 
the outlet 15 until the sealing surface 22 of the cup-shaped piston member 
16a rests on the sealing seat 23 of the nozzle member 27. This will block the 
flow path 21 , so that the flow medium, i.e. the coffee beverage of the 
espresso type, can only flow through passage 24. It is solely the area 24b of 
the passage 24 narrowed in the manner of a nozzle that forms the reduced 
outlet cross-section. Hence, with this design it is possible to reduce the outlet 
cross-section, such a reduction in combination with the increased brewing 
pressure in the range of more than 1 .5 bar to 7.5 bar contributing to the 
generation of fine-pored stable "crema". 

[0026] Figs. 4 and 5 show a further embodiment of a throttle device 1 1 2 of the 
invention; identical or comparable components are marked with the same 
reference numerals and are not explained again. 
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[0027] The throttle means 112 includes a piston 1 16 which is again provided with 
a cup-shaped piston part 1 16a and a cylindrical piston part 1 16b that has a 
smaller outer diameter than the cup-shaped piston part 116a. Spring 19 is 
equipped with the same elastic force and is again supported on an abutment 
20 on the nozzle member 27 and on a flange 18 at the transition between the 
two piston members 1 16b and 1 16a. 

[0028] The piston 1 16 is provided at the transition to the cup-shaped piston 

member 1 16a and at a side facing the outlet 15 with an annular sealing body 
17 which also comprises a planar sealing surface 122 extending in a direction 
perpendicular to the axis of the piston 116. 

[0029] The nozzle member 27 has formed around the outlet 15 a sealing seat 
123 which is shown on an enlarged scale in Fig. 5 and interrupted by notch- 
like openings 124. When the piston 1 16, as shown in Fig. 4, is pressed by the 
higher brewing pressure with its sealing surface 122 onto the sealing seat 
123, the notch-like passage openings 124 form a permanently open passage 
and define the smaller flow cross-section. 

[0030] When due to a reduction of the brewing pressure the pressure applied to 
the piston 1 16 falls below the value predetermined by the force of spring 19, 
spring 19 will move the piston 1 16 up to the stop on the inlet member 26. In 
this position the coffee beverage can flow through the openings 21a and the 
flow path 21 into outlet 15, the cross section of the outlet 15 in the area of the 
sealing seat 123 defining the larger flow cross-section. 

[0031] In a modification of the above described and illustrated embodiments, the 
direction of actuation and movement of the throttle means can be reversed 
kinematically. Instead of the spring, another motion means may be provided 
for the piston, for instance also a brewing pressure. The two flow cross- 
sections may also be provided such that they are strictly separated from one 
another, the smaller flow cross-section forming not part of the larger flow 
cross-section. Instead of a cup-shaped design, which has a weight-reducing 
effect, the piston may also be produced as a solid body. 



